[Effects of doxycycline on the expression of matrix metalloproteinase and tissue inhibitor of MMP in myocardium after acute myocardial infarction: an animal experiment with rats].
To assess the effects of doxycycline, a matrix metalloproteinase (MMP) inhibitor, on the expression of MMP-8 and -13, and tissue inhibitor of MMP-1 and -2 (TIMP-1 and -2), and on collagen remodeling in the noninfarcted myocardium after acute myocardial infarction (AMI). 212 female SD rats underwent ligation of left coronary artery so as to cause AMI. Twenty-four hours after the 127 surviving rats were randomly divided into 2 groups: AMI control group (n = 64) and AMI doxycycline treatment (30 mg.kg(-1).d(-1)) group (n = 63). Then the rats in these 2 groups were re-divided into 3 sub-groups of 18 approximately 24 rats according to the course of treatment: 1-week, 2-week, and 4-week subgroups. Thirty female SD rats underwent sham operation and then were re-divided into 3 groups of 10 rats: 1-week, 2-week, and 4-week subgroups. By the end of each course the rats were killed and their hearts were taken out. A piece of myocardium from the left ventricle was taken and stained with hematoxyline and eosin to examine the area of infarction. The mRNA expressions of MMP and TIMP in the non-infarcted myocardium were detected by RT-PCR. The protein expressions of MMP and TIMP in the non-infarcted myocardium were detected by Western blotting. The type I and type III collagen volume fraction (CVF) in the noninfarcted myocardium was examined by immunohistochemistry. There was no significant difference in the MI size among the 6 subgroups of AMI control and doxycycline groups (42% approximately 48%, all P > 0.05). Compared with sham operated rats, the mRNA expressions of MMP-8 and 13 were significantly increased by 54% approximately 183% in all three subgroups of AMI controls (all P < 0.05), and the mRNA expressions of MMP-8 and 13 in the 1-week and 4-week were significantly increased by 39% approximately 160% in these 3 subgroups (all P < 0.05). The mRNA and protein expressions of TIMP-1 were enhanced only in the 1-week subgroup of AMI controls by 104% and 67% respectively (both P < 0.05). The mRNA expression of TIMP-2 was significantly increased in all 1-, 2-, and 4-week subgroups by 144% approximately 232% (all P < 0.05), however, the protein expression of TIMP-2 was increased only in the 2- and 4-week subgroups of AMI control group by 231% and 332% respectively (both P < 0.05). Compared with the sham operation group, both the type I CVF and type III CVF of the noninfarcted myocardium were significantly increased in all three subgroups of the AMI control group (type I CVF: 3.01% approximately 5.64% vs 1.53% approximately 1.67%, P < 0.01 approximately 0.001; type III CVF: 2.19% approximately 4.42% vs 1.46% approximately 1.59%, P < 0.05 approximately 0.001), with type I CVF being higher in the 4-week subgroup than in the 1 and 2-week subgroups (5.64% vs 3.01% and 3.02% respectively, all P < 0.05). In comparison with the 3 subgroups of the AMI control group, the mRNA and protein expressions of MMP-8 and 13 and TIMP-1 and 2 after AMI in the doxycycline group were significantly lower by 14% approximately 51% (all P < 0.05). In comparison with that in the AMI control group, the type I collagen deposition in the doxycycline group was significantly lower 2 and 4 weeks after AMI (1.94% vs 3.02% and 1.97% vs 5.64% respectively, P < 0.01 approximately 0.001), however, there was no significant difference in type III CVF among the different subgroups (all P > 0.05). Doxycycline suppresses the enhanced mRNA and protein expressions of MMP-8 and 13 and TIMP-1 and 2, and type I collagen deposition in the noninfarcted myocardium after AMI, but it has no effect on type III collagen deposition.